1. Introduction. -It is very important to study the structural aspect of the metal-insulator transition in quasi-one-dimensional ( 1 D) conductors, since it can afford direct microscopic information on the lattice modulation accompanying the transition, which allows to specify the form of electron-lattice interaction and to determine the microscopic nature of the transition. Actually, X-ray diffuse scattering provided definite structural evidence for the phase transitions of many quasi-1D conductors in the form of 2 kF diffuse precursor lines in the metallic phase and (*) Present address : Electrotechnical Laboratory, 1-1-4 Umezono, Sakura-mura, Niihari-gun, Ibaraki-ken, 305 Japan.
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satellites in the insulator phase, which tell the lattice modulation with wavenumber 2 kF [1] . But it is very difficult to obtain further detailed knowledge on the 2 kF « soft mode » at T &#x3E; T, and the lattice modulation at T Tc from such data, since they are mostly at the border of detectability and neither strong enough nor abundant enough in order to make a detailed analysis. Such is the situation in particular for TTF-TCNQ.
Taking advantage of the much larger atomic scattering factor of selenium in the isomorphous compound TSeF-TCNQ earlier studied by Weyl et al. [2] , Megtert et al. [3] succeeded to get 2 According to the results of our analysis we find :
(i) Firstly, that in each column consisting of planar TSeF molecules, the modulation is accomplished by a rigid translation of each molecule nearly parallel to the molecular surface and along its longest axis. This is in accordance with an intuitive picture that TSeF forms a rigid bulky body defined by the Van der Waals radius of each composing atom and that the easiest movement is to slide along its surface.
(ii) Secondly, that the translations of the TSeF molecules on the neighbouring columns are weakly correlated and nearly in phase concerning their ccomponents ; this means nearly antiphase concerning their b-components, since the tilt of the molecular plane changes its direction between the nearest neighbour columns in the c-direction, so that the molecules are arranged in a herringbone (HB) pattern. Therefore our displacement pattern makes also a HB pattern.
Our paper is organized in the following way :
in section 2, we first describe our model of the lattice displacement and calculate the X-ray scattering intensity. The model is a very generalized one considered at the final stage of this study and gives all the special models studied here by putting constraints to the parameter values. In section 3, we briefly present the preliminaries which we need in order to compare the calculated intensity distribution to the observed one. In section 4, the procedure of analysis is presented with the above results. Detailed analysis shows the necessity of slight modification of the above simplified pattern of lattice modulation and brings in the phase progression of about 650 as one goes one unit cell in the c-direction. Related Following the usual way [3] figure 6 . The intensity of the X-ray scattered in the direction of wave vector K' is proportional to 1 D(Q) obtained in section 2 with Q = 2 nS = 2 n(K' -K) illustrated in figure 6 [4] . h, k and 1 are defined from Q by equation (6 (Fig. 5a) and D' 3 (Fig. 5b) A remarkable result is the nonzero value of e2, in contrast with 02 = 0 observed in the low temperature insulating phase [7, 2] . A value of 82 of the order of 90°w as required for the improvement of the features of the medium-sized peaks around y -100 on the lines k = 1 + 2 kF and k = 2 -2 kF, especially to obtain the adequate peak position. On the other hand the line k = 1 -2 kF of D' 9 required 02 80° in order to keep its sharp-structured double peak. The The ' calculated intensity obtained with this elaborate model is compared to the experimental data in figures 9a through 9h. We can note that the features around y -10° for the pattern D' 9 show appreciably better agreement ; we have now a distinct double peak around y -10° at least qualitatively similar to the observed one ; the more pronounced dip in the experimental curve can be a consequence of an overestimated background as mentioned in Appendix C. In the case of k = 2 -2 kF the peak position around y -100 is well improved. The features in the range around y -800 are also somewhat closer. For other parts of the pattern both models work as well.
Concerning the results for the pattern D' 3, qualitatively similar improvements are found for the peaks in the range around y -10° on the lines with k = 1 + 2 kF and 2 -2 kF, which remain almost the same as in D' 9. The results in the range of larger y are very good for both models except for the case of k = 2 -2 kF, where the PD model is only a little better than the HB model. Even though the features are drastically changed when going from pattern D' 9 to pattern D' 3, the calculated curves reproduce well the experimental results, i.e., the appropriate relative magnitudes of the primary broad peaks and their substructures at the correct positions.
A further checking of our models was also performed for a third pattern Rlv corresponding to a very different orientation (e = 650), but also to a different crystal. Smaller sample size and different experimental conditions resulted, however, in this case in weaker 2 kF diffuse scattering ; as a consequence the absolute evaluation of the integrated intensity (as described in Appendix C) used for patterns D' 9 and D' 3 could not be performed with pattern R1v, and we had to rely on the more usual microdensitometer reading obtained by scanning along each diffuse line. This allows only a very qualitative comparison between calculated and observed intensity distributions. Good agreement was obtained both for the PD model and for the simpler HB model if the ratio between the two twins was set to 20-80 (C = 0.2) ; this is reasonable in view of an apparent better crystal quality. Again, and in [1] that the two translation components of the 2 kF charge density waves of TTF-TCNQ were due to a translation of the molecules perpendicular to their molecular plane. Such movements indeed modulate the intermolecular distances, recalling the modulation of the interatomic distances of the ideal linear single atom chain used for many theories.
With the translational movement nearly parallel to the tilted molecular plane unambiguously revealed by the present work, it is clear that the intermolecular energy is also well modulated since the molecular x-orbitals extend in the direction perpendicular to the molecular plane and is relatively well localized in the parallel direction (Fig.11) figure 12 and shows typical profiles of the 2 kF scattering for k = 1 + 2 kF and k = 2 -2 kF ; in this case the curve was smoothed by taking the weighted average among the values of neighbouring meshes. The integrated intensity was estimated through such scans from the area remaining after subtraction of the background as evaluated by interpolation of its value from both sides of the diffuse line.
Repeating this procedure every 0.5 mm along each diffuse 2 kF line from an X-ray pattern, the variation of the measured intensity distribution can be reconstituted as shown by the full circles in figures 8 and 9 for the 2 kF scattering lines from patterns D' 9 ( Fig. 5a ) and D' 3 ( Fig. 5b) , respectively. In these figures the abscissa is proportional to the distance x as defined in subsection 3. 1, from which the horizontal component y of the scattering angle can be deduced ; further below in the fitting procedure the proportionality factor between x and y will be varied slightly around the measured value of the cylindrical camera radius, in order to allow to take into account the deviation of the camera window from ideal cylindrical form, the film thickness, etc. We see the profiles of the diffuse lines for k = 1 + 2 kF and k = 2 -2 kF overlapped over the monotonous background due to the ordinary acoustic phonon scattering.
As shown in the trace profile of figure 12, 
